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^f-7] 2.1-011 ^ 3J°-S, cl ^]^}7ll^ N x N 5-4^"^ 7] # ol 

-g-*M ^HM^S. ^*3^Hr ^JI7} -g-<H^ ^-n-^l-Jl, ^^ A ># Jl^ 

^ ^>q-^ oi^( d l,d2), #^(fl,f2), ^f- ^/#^ #*Kel,e2)«- 7>^1 ^-7fl^ 
sKHI^ ^^-7l(WSCl,WSC2)^, ^ o g^(gl (g 2), ^Khl,h2)l- 7>^1 ^ 

7fl5] ##^&(Isol,Iso2)2h AA ^^(al,a2), #^(cl,c2), <3/#^ ^> 

(bl,b2)# 7>^1 ^7fl2l *H-3HEi(Cirl,Cir2)£h ^€ ^ V U7W 

^JlSf #7l ^ 2r.^H ofl^^ ^3*€ *2j-/oflt= ^-A]^ *1 

ols-o^ 7j^o_5L ol^o]^l ^7_>^ ^(12)1- 3E.^«H 
S. 2 

S-SH&I 3 t^#^-7l, ^]. ( # ^^-eflojEi, ^^^^ ^-^^-71, ^ 
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{Band-split bidirectional add/drop multiplexer and amplifier module with common 
mid-stage devices} 

£ 3£r S. 24: tH^Ht ^KMd^ ^7}^\ ^ #fHl *r€- ^51°lt}. 
5. 4^ £ 2-g- s^Hd®? ^tM^ ^ ^fHl *r€- ^^ojc}. 

10 : 2.4^:1 ^7.} uf#S)-7] 12 : ±x\ 
Cirl,Cir2,Cir3 : % ^Sefl^l^ 

32-4 



1020000058296 



2000/12/2 



I sol , I so2 , 1 so3 , 1 so4 , 1 so5 , 1 so6 : % 



0BPF1.0BPF2 : tfla^jz). sJe] 



SB0A1.SB0A2 : ^^^^ 



U0A1.U0A2 : 



WSC1,WSC2,WSC3,WSC4 : ^-^^ 



<is> sK 1 -^ rf^^ W^cHH^ #/# ^ #/# ^«r&°l ^ A 



°1H %^ 47^41^ ^ SX^-S.S. %:°]JL ^j=<^ 

^^Sl -g-^-g: Tb/s °l#o_3. ^7>a]^ ^ o^tq-. 
<i9> s.§] > Qtg ^-f-tl^Cring network)^: ^(mesh)^ ^^-^^^H] 

^2.3. 7>7l^l-B- 7l^ ^ 7]^ SONET #4 ^7\) ^ ^ 

<20> Ol&l*}- *>7l*l-fi- 7]^-i- ^ 4^-^-1- Cf^^ ^ S.^ 27}^ 2) ^ 



32-5 



1020000058296 



2000/12/2 



°1 5a4. 

<21> o^J-^ ^ ^ N7flS] S.^ ^Jl. Q^y] (N 2 -l)/87fl^ 

^£.^Y til-ig, ^7} ^ N(N-l)/27fl^l 3%#o] ±£.5} VS. 

<22> SE^V, ^l-^l^H^ ^517]- *4^>^ ^-^^7}- (N-l)/2<y «]: 

^, ^«o V ^ W^cHH^" s|cfl (N-l)7fl^l ^>S.S <£«o^ 

<23> *>*lt!:, tf^W^r 27>^-^l ^(working)* ^-R-^ vH*] 2 

7>rt^ ^-ofl cfl Hi (protect! on) -g- ^^7} ^^}B.S. 27}^°) ^-ft-lr ^}-g-^ 

<24> a o_S. ^S]^ 15.^ t^H* oflc/c^. c^s)-7l 7} ^^>o. 

3. 2 tifl ^fl^/^-l- 4^sh7l7> ^S)^ ^4. 

# ^-si7i ^*fl 27>^-^ ^>a-fi-» °l -§-*}tt °j=ty-^= ^ W^l^ 0 ! ^l^S^ 

— 4^711- A>-g-sf7ll 51^4. 
<26> olE^ 27}^ 9] A>-§-^ ^4l D cHl ^fl^/^f- 4^51- 
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7} 7} #2fl^l^- 27^ 1 X N 4^2}- 71-1- oj-g-^Jl, Z}- ^"^#711- A}&*}7]^ 

% optical circulator)^ ofl = / = 3} *fl^ r 4 

<27> t^^- ^-^s>7] ^*fl *}i-f<i) N x N 4#S}-7]# Af-g-tr ##tr ^S^l 

^ = /=l- S-l-ol *ll^s)52^ ^K^tr 1 ?!^ ^ -t^S. 1998-0063, ^ 

*>M-S1 S^WI 4^^1-71(10)1- A}-g-*Rr tfl^^rl-^ (band-split) °fl 

<29> ^1-71 ofl = /:E.f- ^-^71 Sl-ofl ^711^1 ^» 0 V ^ ^^-7] 

(SB0A(Single-stage Bidirectional Optical Ampl i f ier)l.SB0A2)^ Q^^o.S. ^S'Hb 

oo> ^ #*HHtt 3hS-$MM 31 °J ell °1 

(Rayleigh back scattering) ^14 (optical reflection)^ ^Itr 

(multiple reflection)^! ^S^l efl , £ 1^ °d=«J-^= /— # 

<3i> ^ ( ^0.5. ^^tfe 4^2}-^ ^HOJl!: 1 ?!: ^^l^lJK^^^), 
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G-S. *WHr q-^^ %llS.Tr ^Kb^C*^^) ^Ul^ ^-g- 7}*}JL ?ISLV\ t 
s&ZL ^azfrfl^jz]- SKJ-tfl^ol ti>rflo] ^-7fl^ tfl^ja}. ^ &1( OBPF 1 , 0BPF2 ) <#"^°-S- 
^5]^ 4!3l^§- ^M^Kr T^fls] # M|^EflolE^(Cirl, Cir2)# A>-g-^H 

%^7) ^ ^^1^-71 ^ A}-8-5l<H 6 > 

<33> ^-fi-sj i^^: $1tr ^i^- -fr (Dispersion 

Compensating Fiber)7>, %^-^7}s>\ o]^^- ^^s\--&\7] ^^^^ o]s. sgi^ ^e-) 

7KGain Flattening Filter), %^7] ^-§- ¥3* ^*)l*}7l ^tr ^r#-° S^f^l 
3hg-*l|?1 «1b](ASE Rejection Filter)7> tflS^o.S ^>-g-^^r. 



1=3 



■#iL# %^-fr# ^f-g-«fl°> ^ ^-f , £ 1^ °U.E./-E.!- S.#<*)Mfe c^#ti>AHl 
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<36> ^- ^-^^ ##?V E-afl^-i" «fl^*>7] N x N 

S^iLtf ^S-fr^ W^r7l %^7l ^vg-aflTl ^ 

jg.-§-^ ^-g-^- ^ -g-^ ^^s. ^*3^Kr 

^g-fi-Sj-^jE ell^H J-^r^-^S. <^1^ 91^, °<J*o v 

<37> ^£S>7l fl*>^, s>t4^1 N x N JE^^I 3*} cf#S|-7] 

<38> ^-71 i^^r iL^§T T^, #^7l<3l 

<39> o]s-> ig^-Qr ^^ML 5.^ £ 2 ifl*l £ 8-§: *H ^S'MS ^^f. 

<40> i^ofl tcj-^- cfl^^-^-wj-^ °fl = /^l- tfirSM^ N x N Ssj-^'i 

tf^7l(10), n^flS) ^ ^5^olBKCirl,Cir2), ^7fl^ s)-^^ 
(WSC1.WSC2) , ^-7fla] ^^(Isol,Iso2)4 *>M"^ 4i*Kl2)3. ^^cf. 

<4i> ^-7) ^>(12)^ ^-B-^l ^-g-^ J±^# ^Eh ^"^71^ o]s-g- 3g 

32-9 
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^s\-t}7] ^^^7]9\ #-g- ^^1*1-71 5Ett 

<42> s&7) N x N S^Wl 3*} t^-#S(-7](10)^ fold-back) 4 

<43> ^3Md«S ^^-7l(WSCl,WSC2)2f % ^l-2flolBl(Cirl,Cir2)^ <£« 0 >U= _°5.^r 3l 

^(dl,d2), #3(fl,f2), ^/#^ ^Kel,e2)# 7>^1 ^fl^ s^SHd^ ^7l 

(WSCl,WSC2)$h ^ *>M-^ ^^(gl,g2), ^r*Khl,h2)l- 7>^1 ^7fl^ ^-^^ 

(Isol,Iso2)2l-, AA SJ^(al,a2), #^(cl,c2), ^/#^ ^*Kbl,b2)§ 7>^1 ^ 

7fl^ ^ *H-3JMBKCirl,Cir2)sh ^cf 
€^ fAjlf isfl^ i^J=» ^-4^ #7] sfl^- 

t =ofl^ cflcsj ^-a]^1- cf^§><^ cf^S^ ^f-J^/oflJE. ^J^^AS #^*> 

^^-^.S. ^l-M^ #^>^- 4i7.>(l2)» ^€4. 
<45> ZL ^^-g: ^-7] sj-^uj ^7] (WSC1,WSC2)^ ^}(fl,f2)^ #7l % *q-f-ii|| 

olBKCirl,Cir2)s1 ^3 ^Kal,a2)^ g^ul, ^1 sJ-^Md^ ^^-7l(WSCl,WSC2)^ 
^3 #*Kdl,d2)^- ^"71 ##^(Isol, I so2)^ #^ #*Khl,h2H <&%S\3L, -#7} % 
#*^(Isol,Iso2)£] #*}(gl,g2)^r <#7) N x N :E3xH&<i 3*1- ^^MClO)^ # 

f^*Hl ^^^jjl, #7] ^-^ll-5fl 0 l^(Cirl > Cir2)^ #^^}( c l,c2)fe #7] N x N 5. 
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3^<t 4^^1-71(10)^ <a^^H <#7] N x N £^<i 2*7} 

(10)3- tj-^s^ *r^/^ -ilJ:* ^l^r^, ^-71 # M|#ellolEi(cirl,Cir2)^ <y/#^ 

< 46 > ^-71 ^ 7B^1 sp^Kd^ ^^-7l(WSCl,WSC2)^ ^g- «a/#^ ^f(el, e 2)^ 

(SB0A1, SB0A2)!-* 3. ^*3^Hr ^IJ:^ ^fl^./^#s]- ' ^»§- 

< 47 > a *})£!/=!- %^7) S.^o\] *r ^ ^^l-§: iL^M 

#7] ^7fl^ ^ Ml^EflolBl(Cirl,Cir2)^ #^^>(cl,c2)^ ^7l N x N 
7*7.} t\^7]°\ ^}a}oH} ^#^7l(U0Al, U0A2)# ^7>^r ^ ^rf. 

<48> £ 2^ ^l^Al^l^l rtf^- ^w 0 V^ ofl^/cs. %^ 7 ] 16 x 16 5. 

S).^ 23 7.1- Cf^2)-7l(10)€- <>1 ^tfljl ^ ^^.S, 2H§HH -f 
^0.5. ^-^Jr^}- -f^^H #^}^ -#D=^1Jl7> 77fl^|C,] Jl §]- 

<49> £ 2<^1^ aHMH -t-^-^-S sHM^fe- 3^*11 ^^71 

(SB0A1)°1H ^€ 3^*1) sKHd^ ^^-7l(WSCl)sf 3^*fl # *)^e)HEl(Cirl)-I- 
7^ i 7} (12)5. 

<50> ^7J^ ^*Kl2)# -g-^ n^*!) # ^1-511 olBl(Cir2)l- ^f-sft!: ^ , 

aJ^^fl ^^7l(U0Al, (Unidirectional Optical Amplifier 1))<*IH £ 

^^1-71(10)^1 2»i #*H1 <£^c)-. 
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7](10)^ 1,2,3,4,5,6,7*1 AA 

<52> ^tlf^S) AlJl^lA^] i5fl^-ir.S.Ol]^ ^A]£]O^0]: ^- 1^ ^ 

(10)^1 ^ 10,11,12,13,14,15*1 ^>S. AA ^1 <3^(f old-back )^^. 

<53> £E ; ^IJlSi}- ^"-g: Sj-^-o) 2^} ^HrS^ ( 10) ^| 5)-^ 9*1 ^ 

<54> SUf^l t}^Sj-7l(10)S CfA] ^^Sj^M- 6fl = ^ ^QJl^-^r SSHSrl 3 

t^3*7l(10H tf^-^H -f^ 10*1 ^, n 1 ^*!] 

(Iso2)4 ^Hd^ ^^-7l(WSC2)* ^"1*1] <£«o v ^ W#7l(SB0A2Hl 

<55> -f^H 3\-^r°-S. -^IKl^ ^ <# w o^ W^-7l(SB0A2) 

#^f€ ^, ^^-7l(WSC2)sq- # *1t-3HEKCir2)-I- 71^ 

^>(12)S. 

<56> ±*Kl2m ^HSl^ 3J*J*fl # ^^5fl°l^(Cirl)# -f-sf*}: ^, 

= c^Hj-^ #^-Ij-7l (U0A2HH ^#5]^ ss}-^;^ 3*} ^5f7l (10)^1 5}-% 8*1 # 

71(10)21 4-^ 3,4,5,6,7,8,9*1 AA 
<58> -ilJlf^H sfl^^H ^£H 0 > § A]jL^r ^ 9*1 ^>^1 
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A% ^ 2^!=o|H ^-2-7]- 5^^<S ^A A"t$r?\ 

(10)SJ 11,12,13,14,15,16^ ^z]" tM % ( fold-back)^ tf . 

<59> SE, ^lSSf ^"-8- 4^ -ilS^ ^A ^}^5}-7l(10)^l l«i ^ 

<60> s& 7 ] HSj-^rl 2* A Sj- 7] (10)5. ^] <y^S)7iM- °ti^^ ^lJl#^r £.3^^ ^ 

A ^H^K lOHl ^sfl c^jj-sjol 3^ 16 1£ #^ ^, 33*1*1] ^-^^^r 

(Isol)^ 3^*11 splMd^ ^tM(WSCl)# ^ 3^*1] ^ W^KSBQAlW 

<6i> ti}s>f ^-o] >j|i-gAlofl6)|^ ^ ^K12)# ^^S^ bJ-^^V 

^l^H^-H #7i^ ^hia-i ^s)^ ^-wl^-M ^IJl #«y ^ 5M. 

<62> ^-71 ^ll^Al^oIjA^ A]~g-:g <£«<^ W^7](SB0A1,SB0A2)^ ^-frsf 

l=-o\}x) <£^0_ S A ^ *}±r ^}^^A 4H U J2§ 



<63> #«J-^= ^-^7l(U0Al,U0A2)^ ^-^ViL^- 3K!-8-^ ^J-o] -g. 



^>(12)» A^ ^4-<i -a- jitf*]-^- tfl, ^ ^#^7l 



(SB0Al,SB0A2)sf^ ^E) ^ wj-^jo ^ A^ ty^^S- ^ 

<64> ^-71 ^ ^?H§^7l(SB0Al,SB0A2)s}- ^#^71 (U0A1,U0A2)^ «VE*fl 



32-13 



1020000058296 2000/12/2 

^-^s.7l(semicondutor optical amplifier), °fl^-i-(Er), !^H^-§-(Pr) , -tf-(Tm) 
^ °l-g-*V n^-^A ^^-n- 5} °K Raman) 

<65> ^-71 st-^EM ^^-7l(WSCl,WSC2)^ 5. 3°fi iL<?l ^-o] jz^Vol ^3. x^€- tfl<* 

-Sr ^-§- *lvl tHS^*?! ^lSfe- ^rll: ^Hr^ 7] (wavelength division multiplexer) 

# -i- ^ sa^ 

<66> Aj- 7 ] BplKd^ ^^•7](WSC1,WSC2)^ 7>^7fl Sf^^ ^^^(WSCl 

iE^ WSC2)* £ 4<^1^1 *>M-£] ^^ll-sflolEKCir3)^ ^7fl£} 

(0BPF1,0BPF2)S ^-^H- a* 1 ^. 
<67> o] ^-f ^>-g-s]^ tfl«^3]-^E-](0BPFl ) 0BPF2)^- ^-4t^j>}- ^^tfl <^ o] ia]-c}l 

<68> ^ #7] sHSKd^ ^^-7l(WSCl SE^r WSC2)^r ^^(d3), #^(f3), ^/#^ 

^>( e 3)l- 7}^ t^Kr^ ^^^olEKCir3)^-, ^rM"^ ^(jl), #3 #*>(kl)-fr 7 r 

^BKOBPFDsq-, is}^*] <g^(j2), #^ ^}(k2)# 7>*H tfl^^^EKOBPFl) 
s). ^-2)- ^ ^cfl^^l o>cfl<?] rfl^^sf^Ei(0BPF2)5. ^^H, #7] # 
(Cir3)^) #3 ^>(f3)fe ^>7l cfl^-f-sf^EKOBPFl)^ #*}(jlH <£^S\5L, #7) 

% *)l-3HEi(Cir3)£l #*>(d3)Tr ^ ^^HM (0BPF2)^ #^ #*}(k2Hl 
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< 69 > £ 5 ^ £ 6^r £ 2^ °H^/^1- S-l^H Cf#a}-A>^ ^pS}- 

(crosstalkH ^tb #31 #5. ##(relat ive intensity noise)^ it*3 £^lt!r ^ 

#^>7fl *}7] S)*}^ ^HHH rtAS ^l*Ss>^ ^HMO^S} tfl*IH 

<70> ^ 7l ofl ^ R s ^ oflc/cs- ^-^^71 <y/#^ ^^«T ^^-g- 

^-fr^ ^iflx^, *l<£-g- ^-R-Sl ^4b?H ^ ^*>» S. 

<71> £ 2<>)H ^"^^ ^-8.^ #tfl#;£ #^gr T^W ^Hfl7> «}, >S-tfl7j- 

^7l(SB0A2)^]^i s^Hd^ ^7](WSC2HH 5- ^•t^l<>l^(Cir2)# 

<73> o] #tfl#3E. ^^-^ sl-^SHd^ ^tM(WSC2HH tlr^l #31 

(attenuat ion)^^. 

<74> -^^fl ^tfl^-H ^-g-g: S. 6°\] ^-o] ±*}(12)£\ &A}S% £2}-^: 

<75> O] Tj-f ^Ti^h 12) «fl*l H>A>^ Aljr7> ^- #] ^f-sfl o] ^ (Cirl)^ 

7](U0A2)# 3*} (10)^1 8»i #*>5. -f^ 10^ # 
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<76> oi ^^olH -S-tfl^s. £4^:^ 3*} ^-^smqoHH ^ #31 

<77> o]<4 ^-o] a- «V^o)] <£wj-^ oflc/cs. ^-^71 S^H^ ^tfl7j-J= 

cf^S)-7](10) sKHd^ ^^-7](WSC1,WSC2)^>H #3)3 

<h , <a=^ ^-^^i^ xm .2. si si ^^hi ^tt #tn#s. #<u 

V. 

^ 9X£r ^-n-^ elllNH %&a}7} ^- 4i 

<78> £ 2^1 ^-^tb >M"8-*H S ^ °fl^/=# ^^^-7] 

S-lr-g- ^£ ^^.5- o] *|] 2^ a] ofl o\] a] ^ s. 22\ ^a) 

°flH./H-f- W^7l £f5. «3^sqfe ^JS*^ cf^^-Sf qt\-&#& ^*Hr ^ 

q-s] £4^^ t^s]- 71(10)-!- -S-^^r ^, ^>(12)» 

<79> £ 5, £ 6f £ 2^1 #tfl#;E. #^°r M-"Ef\£ ^ °1 ^1 ^ £ 7^1 ^#7] £. 

<so> g:^ s. 5, £ 6<^1 ^Itb #*fl#S. 5. 2<*H Aj-g-^l zl-zl-o^ ^-Mll-ellolBl 

(Cirl,Cir2)» tbll^l ^ItM (WSC3,WSC4)2l- 27fl£l 

((Iso3,Iso4) f (Iso5,Iso6))°-3. *M*H #oj ^ oi^ ^o.^ £ 8-^ o]^ ^ 

<8i> ^, 5. 2^1 ^^fl % ^-t-^flolBKCirD-c- sj-^a] (WSC3)s)- ^fl^l 

##^(Iso3 ( Iso4)A^, # ^ll-5ll e >l^(Cir2)^ & ^7l(WSC4) 

32-16 



1020000058296 2000/12/2 
<82> £ 5 ^ £ 6i #tfl#2E tflSj]^ sf^ifl ^^-7l(WSC3,WSC4)«fl 

<83> ^1-7] sHMd^ ^^-7](WSC3,WSC4)^ S. 2 spSMi«? ^ItM (WSC1,WSC2)^ H s^Vo] 

SUlI, jl^o- ^ cfl^^oi ofl^- ^ 3 oil j^o] u>Sf ^ ^IJl^ 

(Cir3)s)- ^7fl£q tfl«^4^E-](0PBFl ( 0PBF2)S t 
<84> o] 7J A>-g-s]^- tfl^^-Jzf^B](0BPFl,0BPF2)^ ^tfl^Ji)- ^>^cfl^ol aVtfl 

<85> ^-^^1 ^lll^^Hl lEfe- *fl2^HH*|^ 16 x 16 JEsHS:*! A A cf^s}-7l# A>-g- 

<86> ^aV^ o.s N x N £2j-^<l A A t^lr^M* a>-§-^- ^-°- ( N^l 4 w 0 >%>o_S- 

s|tfl N/2-1 7fl2] ^jr-g. ^ oiji, N°] *^r^ ^ ^^S^ ^tfl (N-D/2-1711 
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^7] ^oH^S. 7}^9] Alt S>H cf^s)-7l(10)^ 



^^(free spectral ranged ^^^1 ^7>S 

<88> Oj-^W ^7>^- ^-f ^7>S] C}^2}-7]Sf ^cf^S^7]3] ^7>^> 



^ ^ ^ ^Jl7> ^>(12)1- ^-f^JELS #^1^ ^^£1" fe 0 ]^ ^ 



3T 



<90> 5E^- M. ^ofl 4= <# y j.^ oflc/c-g- £-l-ofl^^ ^-g- #^-fh 



oi> ^7) o^efl ^-^r^oil rcj-^- ^wj-^ ^^./^.l- Sl-^- A>-g-tb ##^! 

<92> Oj Ajofl ^ S}- ^<Hl £\?>}t£, ^>l4^ N X N SS}-^-^ A A CH^I* 
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^r-g-^" ^ $13., <#t#^o_^ Ml7} ^-fH^^JE 3} 
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zj-zj- ^>q-^ «g^(dl,d2), #3(fl,f2), ^ ^/#^ ^Xel,e2)# 7>^1 ^7fl^ 
spjHHin ^tM(WSCl,WSC2)£h 

zfzj- is}^*] <^(gl,g2), #^ ^Khl,h2)» 71-^1 ^-7fl<^ ##^&(Isol,Iso2) 

zj-zj- ^ufo) oi^ (al)a2 ) ; f^( c i iC 2), °^/#^ ^>(bl,b2)# 7>^1 ^7fl2] # 
^5l]olE-l(Cirl,Cir2)^, 

^^/^S. f^llf ^^HK^-S- #^*Rr °^ H o V ^ 4^/^^ _ 
^7l ^*fl*>7] ^ SE^r 0 S o]=0^ 

(12)1- xtJ-sH , 

^"71 B}-^^ ^^•7](WSC1,WSC2)^ #^ ^Kfl,f2)fe" #7] # 

(Cirl,Cir2)^ ^ #*Kal,a2)ofl ^^Jl, 

#7] ^^-7l(WSCl,WSC2)^ #*Kdl,d2)^r #7l ##^a-(Isol,Iso2) 

^ #^ ^*Khl,h2H <£^£)^, 
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#71 #3:im(Isol,Iso2)^ #*Kgl (g 2)^ *>^J1 5? #^#J: 

#7l ^^sHolEi(Cirl,Cir2)^l #^ ^}(cl,c2)^ #7l rH7<*t}^ ^ 

^ ^^^Hl #71 <£tt o Vig cf^/^cf^ cl-^s}-^ ^HV#^ 

# ^1^1-Jl, 

#7l % *)#3HBi(Cirl,Ci2)£l <^/#^ ^r7s>(bl,b2)^ #7l ±.*Kl2)2] 
2] 

z}z}- ^uj-o] oj^ (dl(d2 ) > ^^( fl>f2 ), °g/#^ ^Xel,e2)# 7>^1 ^-7fl^| 

^-#^1^ ^1^-71 (WSC1,WSC2)^)-, 

zj-zj- S}u|-<5} <y^(gl, g 2), #^ ^Khl,h2)# 71-^1 ^-7fl si ^^(Isol,Iso2) 

zj-zj- ^>uj-Sl <a^(al,a2), #^(cl,c2), <£/#^ ^>(bl,b2)» 7>^1 ^7flfil % *| 
l-2ll 0 l^(Cirl ( Cir2)sl-, 

34 #^-^ ^€ #*j=/w ##s# j^is. ^4^*h ^*Hr 

«• JE.f-*l 71 JL , 2r.2.& ^^-S}^ ##JL<4 #7] ^ ^JE.^ oflH.^ %#JL# 1} 

f^H ^5}-^ ^3j-/°ii^ ^#^# tn*}^ A^/^A^ 
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4i^>(12)# , 

#7] sKMd<3] ^^-7l(WSCl,WSC2)sl ^>(dl,d2)^ <#7) % 

(Cirl,Cir2)^ #^ ^Xcl,c2Hl ^^JL, 

<#7] ^7l(WSCl,WSC2)2l ^>(fl,f2)^ ^^(Isol,Iso2) 

-8-71 W^&(Isol,Iso2)£l #^ ^>(hl,h2)fe #7] <£«J-^ cJ-^/^cf^ 
^^^Hl #7l <g=HJ-U= ^^S. r^-^sf-^ §HV^ ^IJL-I- *H 

^■7} % ^^5)l 0 l^(Cirl,Cir2)S] #*Xal,a2)^- t^s^ SHtelS: ^ 

^"71 # *l-M 0 l^(Cirl,Ci2)2l <^/#^ i&*Xbl,b2)^ #7l ^Xl2)^ 

3] 

%T*jk 1 3=fe 31 ^ 2<H1 ^"71 <#« 0 >^_°3. ^s^r -S-^/SHF 3MQ:£7> 

^>(12)# i&tfl -S-^^-# ^^-5. ^ ^^>^ 

4] 
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= # A^7]. 
5] 

Tr %H2L^ S-iWl 3*} 4^71(10)^ ^ i^E^ <3«*o} ^«fl*?># 3)- 

4!Jl<£] ^J-i- ^il5L *>fe ^^^>1: ^-n-^^r tfl^^fH] 

L^H 1 ^ 6] 

1 BE^ 2<H1 Sl^H, <#7] ^l-^lolEl(Cirl,Cir2)^ s|-^Hd^ ^ 

7l(WSC3,WSC4)i4 %^r^((Iso3,Iso4),(iso5,Iso6))^-S. ^^-ir ^ t}^ 

13 t 1 ^ 7] 

^T 1 ^ 1, 2 s^b 6^] &°H, ^"71 sKHd^ 

(WSCl,WSC2,WSC3,WSC4)b- ^ ^$-7] 91 3J-§- ^ ##3r^*}» ^-f}- 

8] 

^n 1 ^ 1, 2 £fe 3^ 6°fl &<>H, s}-^^ ^"^71 

(WSCl,WSC2,WSC3,WSC4)fe s]-u|-<i) <a^(d3), #3(f3), ^/#^ ^Ke3)« 7}^ 
^^-eflolEKCir3)^-, 
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*>u|-aj <g^(ji) t #*Xkl)# 7>*H ^ s^tfl^o] ^HOJl^t ^-4^1 ^IjI 

*>i+SJ <y^(j2), #^ ^Xk2)» 7>*H ^71 cfl^^^EKOBPFl)^- ^ ^ 

^71 % *l#3MEi(Cir3)^ ^V(f3)fe #7} cfl<*f-sHlfcUOBPFl)S] ^^ # 

^KjD°fl <3H£U, #71 % *1^3HEKCir3)^ ^3 ^>(d3)^ #71 tfl^^.3j.^Bl 
(0BPF2)^ #^ #*Xk2)°11 M^-l: s^io S ^c^^ ^-ft-^ t^^wj- 

4 °o tw o V ^ oflH./S.-f- tf^sM. 
9] 

z}-z}- g>i4^ «g^(dl,d2) f #§Ufl,f2), ^ ^/#3 ^>( e l,e2)# 7^ -^7fl^ 
sj.^^ ^^-7l(WSCl,WSC2)sf, 

z}-z}- < S^(gl,g2), #^ ^Xhl,h2)l- 7>^1 ^7fl^ ##^(Isol,Iso2) 

z]-z}- ^}u(-^ ^^( a i >a 2), #§Xcl,c2), «a/#^ ^Xbl,b2)# 7>^1 ^7fl£] # *) 
l-sfl 0 lBXCirl,Cir2)^-, 

s)-#-g-«- ^Xs^ ^/l?KT: sf-^S ^cf^H ^S>fe 

4^2)-^ *4/ 0 fl^ ^l^^^S. #§^Kr ^J"^ ^H7<34^ 
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(12)1- 

^-7] ^^-7l(WSCl,WSC2)^l ^ ^>(fl,f2)^ ^7) % 

(Cirl,Cir2)^ °m ^x>( a l ( a2)oll <£^.$)3L, 

^7] sp£Hd«? ^^-7](WSC1,WSC2)^ ^>(dl,d2)fe -$7) ^^^(Isol, Iso2) 

#^ ^>(hl,h2)<Hl <&%£\3., 

^-71 ##^&(Isol,Iso2)^ <^ #*Kgl,g2)^r 4^2)-^ *}^Jl ^ -#^Jl 

^-71 ^l-eflolE](Cirl,Cir2)^ ^>( c l ( c2)^ #7] <#«J-^ cf^/^nf^ ^ 

^ <a^^Hl ^-7] <£i£rg t\^l<*t\^ ^<£o_S tff^^ sKV^^ ^ 

^7l # *l#elHEi(Cirl,Ci2)<>] ^/#^ ^l-(bl ) b2)^ #7l ^}(i2)°) 

#7l 2}-^- ^7l(WSCl, WSC2)£] 3r*Kel,e2H] ^/W 

Alx* ^Ajoil ^s.^ ^ 7l ( SB0A1 , SB0A2 ) 7\ 

10] 

3^ 9^1 9X°]*\, ^7) % *j 1-51] o]Ei(Cirl, Cir2) #^*Kcl, c2Hl #7l 
^/^-^ ^ ^#7l(U0Al,U0A2)7> 
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l^ty 11] 

z}-z}- ^j-uj-^ oj^( d i t d2), #^(fl,f2), ^ <y/#^ ^Kel,e2)# 7>^1 ^-711^ 
spSKd^ ^7l(WSCl,WSC2)s}-, 

§>u^-o] <y^( g i, g 2), #^ ^>(hl,h2)» 7>^1 ^7fl^ #^^(Isol,Iso2) 

z]-z]- s>u|-^ <^(al,a2), #^(cl,c2), ^/#^ ^7>Kbl,b2)# 7}?\ ^7fl^ # *1 
l-3l°"|EKCirl,Cir2)2h 

^-%V^ f^lt 4 7 J-1S ^t\^\c^ 2)-^ 
f^H ^/^^ Mit ^i^^^ #^Kr ^/^cf# 

(12)1- if-srH , 

#71 s}-^^ ^^-7l(WSCl,WSC2)^ #*Kdl,d2)^ -#7) ^ *H"3H^ 
(Cirl,Cir2)^ c 1 , c2 HI <&££\5L, 

s$7] splHd^ ^^-7l(WSCl,WSC2)2l %^ ^]_( fl>f2 )^ ^7} ^^(Isol,Iso2) 
$\ ^Kgl,g2)^l ^S)^, 

%7\ ^^(Isol,Iso2)^ ^}(hl,h2)^r ^-7] ^HV^^ 

<y^^H a o V 7 1 <£yj-^ c^/crf^ ^^-o.^. l}^3*€ ^/^ ^1JL# *ll 

32-26 



1020000058296 2000/12/2 

# *)t-5)H£HCirl,Cir2)£l °m #7}(al,a2)^ A^$-& ^ ^ 

^-71 ^- ^H-sflolE-1(Cirl,Ci2)^ ^/#3 #*Kbl,b2)^r -8-7] i7.>(12)^ 

^-7] -SpS" ^^-7l(WSCl, WSC2)^ ^ <£/#^ ^}( e l,e2)o]l ^4 ^DV^K* 

s-aH] ^ <#* 0 >t& ^-^s.7](SB0Al,SB0A2)7> «g^^-g: ^-^^S ^ 

12] 

^t 1 ^- 11^1 ^^i, #71 # *H-3H£l(Cirl, Cir2) ^^Kal, a2Hl #7l s> 
U=/#^ AA W^7l(U0Al,U0A2)7> ^^^^ ^^<LS. v}±r 

[^T 1 ^- 13] 

^1)- 9 SE^f 1H &<>H, #7] ^ 7l ( SBOA 1 , SB0A2 ) 

[^n 2 -^- 14] 

^^J- 10 £E^r 12°fl 91°!*], -#7) ^-^7l(U0Al,U0A2)^ «KE*I1 
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